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(54) RANGE FINDER DEVICE AND IMAGE SENSING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a range finder 
device from which a three-dimensional position 
information is obtained at a high accuracy. 
SOLUTION: A light source 10 projects a light on an 
object 1 for the three- dimensional measurement, a 
camera 20 receives a light reflected from an object 1 on 
which the light source 10 projects the light, a distance 
measuring sensor 101 measures an approximate 
distance from the object 1, and an exposure controller 
102 controls the opening-closing operation of a light 
output of the light source 10 and a shutter 104, based 
on the approximate distance measured by the measuring 
sensor 101. Thus, e.g. if the object 1 moves, the 
intensity of the projected light is controlled according to 
the moving, and hence a three- dimensional position 
information can be always obtained at a high accuracy. 
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ll«© 3 ^TC&SW^iJ^Wl&Y^^fTfcnSo 
[0 0 5 6] Ciflt 1 *T-©Sg@l>£ 3 

{±^v^o mzis. micDmmmi 1 i:^2©*ififfii 2 

[0 0 5 7] * fe, #MSP 1 0 ©#tB7JllS©f^t) 5 

2 0©g#*#£!ligir&<fc5£UT*><fc^o A^^SP 
2 0 «|*tt»D, S^*^©^i 

*tl*. m«*2««fc*JV^T, #M3J1 0©#U17J 

7^52 0^e.m73$nSHf^fe-^©L'^;i/ASSIEfeb> 

[005 8] s/+**-a$i 0 4*#s, ^iisas 
1 oeo*ai*«irt», 7j^^a5 2 0 ©^^©ng© 
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^ Srfi 1 o T £ £ fc>&^ 0 

[0059] m3 {±3t«saj i o com^mmm^-trnx- 

&2>o 1213 (a) C^1-«fiRTftt, Mil 1A, 1 1 

B(DmizytmmmBSg.y4)i'#4 1 a, 4iB&mit> 

tlX*>t), #£ffi^|-r5©T-tt&<> -n*->3te*j»W 
1-2>«t-5{r«J^$ttTV>So 13 (b) 
^3j1^pI^7^;U^4 1 A, 4 lB©3fca»*fcJU MS 
JBftffiBfcJEi&TSaioTV^. *fe, *11 1A, 1 

[0 0 6 0] 04(±*^7se©S3te*^*-e©^-v^^ 

«t^TfS^J»«:ffa^&K:ti> 3tejB95 10tt, mtift 

^m^\-rh^^yx\±ta<, a3n^-ri^^^-> 

-stu ni4 (b) izTrs-t^^i^ immMmfc#v 
•5#^sb2 o (DmytRffflT o*i/* y*—mm.<Dvm 

MFITOS-^CLT, 0O»JteaBIH|T*qr 
^tltfeiPSbfe^. c©±§£k T0|Tt&5„ 
[0 0 6 1] *HJ»^»Tftt, »3*#©lE*ttif* 

S»Sfc»©^«fcbTffi*iW;&fe>-ir 1 0 1 £aS»ttfc 

^ciS&^Stt&rbfcSttSiMWifev'*. -© 

EBIir»SB3 OlCcfcoTff &ft&£tt!ntt&tt 

$>&^©t, ftsasi o©3tem*ii«e«*'j^i»fc(s<tti 

[0 0 6 2] *WBWC*V»T, EtflBftfcik 

(r, 0, 0) «DrCfflS-rS*>©T?*»K & 
#fct«ftffi*SI^ (x, y, z) ©zfcfflsri-S*©-C& 

[0 0 6 3] $.tz, mmm»^3 otz&^xmzix&m 

©T*. E«l|{fe©S/N C©J:d&S/ 

»v***.*i:, *^si6^«g©<td{c, E.mmi&*nz>m 
f&tiz%mizmmmfe-t>*)- 1 o 1 ©j;-5&^©£^«t 



[0 0 6 4] «^©ffi«««©ttfc> »> fc, 

[0 0 6 5] *3QWg«T?au JteSflKJtfcffl^T 

BJ!bfc#, ^?K«^i:*fflffe©^^S:fflV^?)«fiS,T-*>o 
T*A»*t)3&V%. 3fe«gftffl^S»&CHU 1211 

mak 4: ®j»m»tiiiffl -s 6 f , m x. tf , 

totet^ (A.Gruss,S.Tada,T.Kanade, "A VLSI Smart Sen 
sor for Fast Range Imaging" ,ih Proceedings of the 
1992 IEEE/RSJ International Conference on Intelli 
gent Robots and Systems, pp. 349-358, July 1992) <, 

[0066] ( jg 2 (Dmsmm) m 5 immmm 2 © 

HI 5 T-ii, 121 2 2 C'^-r«£*©*lJESi:ttiioS*fcttH 

-©^sftbT4s»j, zzx-\±*(DwmtemM*mm 

4»€>«*tbfc*<D*^fltnf©Sffjte**^^»3 1 0 

-esw-r , cftcic tk9ft: 1 © 3 #75ffi«««*«!i5£ 

t5. *^vg(53 1 OttA^-Hf^ (2*7cIB 

&) sswrerireas. 3^5c{4«t»«©«ij«©iw^(i 

[0 0 6 7] #^g|5 3 1 0HU 1/>X3 1 2, «l!)3 
1 3*«fctf»f(tJlt? (CCD) 3 1 4*fU S?>C:V 
>X3 1 2©Bfjl'7^;b^a5i:b-r©ND (Neutral De 
nsity ) y^)V^m=P-3 1 1 ifiW0if^iXX\^ o ND7 
^M*?3 1 lliil^JtU c©««*^v© 

wftMEfc i o t ^trntrntmsmw^mm^ tix ^ 

So ftUfflieBi:bT©S^ffiiJ»Si5 3 0 1 tt, *p<5g|53 1 
0 £ftfcW£{f-<ff;ia-3^-T> *^^gP3 1 0 
©^»5 3 1 3gb<liND7^MI?3 1 1^©»J 

*fc(i^®a5i o©#ffi?j (^s) *wiE-rs&K> 

[0 0 6 8] !2l6ttl2l5©b'>^>'T'f >^B©iM^ 
tND7^Hi?3 1 lC^Sia^i:©!!^*^-*-^ 

^^a, •rti:t>*>E.mmf&*Wii&-jr&mimmT 1 ^ 

TV^?>o ND7-fM^f3 1 1 ©ftjgj&4Mi, S3K«I 
PSJ3 0 1 fccfcot, «g 1 CDJHMT 1 T-ttffiMW^fS 

*2<oj«iaiT2tfttffl«wnK<aa^$tts. 
^msb i oi±, »^wgp3 o i #*.vftm®mm 1 6 

t<t^t, ^1 ©WH T 1 T?tt(Se*© 3 ^TcftSiJ©^ 

tmmKntmzti. *B2cD«aiaiT2TttOFFttJBKiw 
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[0 0 6 9] 0 7{i*^^gP3 1 0GDJifSlf!?^3 1 4© 

7353 i o©j*f#isst?3 1 4<Dmmzm7(D&?izmm 
tftix&Qs *^^sb3 i o^<D\mx.<D?^ *i%im 

[0 0 7 0] m8&fflv^ *mmmizmz>)s>i;y 

fp, (a) it3&Kmm*?romi<DMmT ic*<ts 
wmm(D{mi"<)w (b) ^2^mm».im^^ 

m 2 ©IF^T 2 Cfct* 3 lElMtM-^OM-^V^ft^-r. 
[0 0 7 1] *SQBJgj|RTf tt, 2 ^7clU«©HJf *3e-fb 

C> ^1«8HT 1 fc^2WP^T2 i:tr*v%T, 3 1 

7te©{§^l^;i/LAAH-#i6< «E^©H 
{*J5E#©{t-*5-l^;i/LB£, 2 &7EHi&Jl&© £%<Dli 

[0 0 7 2]W^.«STOCIt !62ffiHT2-C-{±. S 
^OTSP3 0 HiND7^fM^3 1 1©^^*^ 
ffl**Wfc:iS< N #SL<ttflfcfcfc:Bi£-j-S. * 
■7— H^^-cff u^;i/L 2 #f£fn u^;utc:a \^ta\^ 
eSfc**<ftSJ:-5^ *^SB3 1 OOSm&ftftl 
x tt& ») > JSit J!?^ ©MSJK * fc {± v * H8K *1W» 

#j x « is^ttw^taffi* 5 ^©*^ v <-<;ujw± £ & ttiu 

[0 0 7 3] JBUWIHTlTftt, 83teflPJfflSIS3 0 

lliND7^JI/^3 1 l©3fe»ii**ffl**Wfc<S< 

l*s*^^gP3 1 0©ii^?©V>^ffi£M;t&V>g 

»•*-*- ND7-f;i/^3 i KDftmmm 

£{S<iSseLfcdi;fc«fcoT, ^©i$&I®»llifiy&9-T- 
*)'h£<&So d©fc#>> 1 0 ©fttfcSTJ (#fi) 

[0 0 7 4] ££{r, ^2WMT2F«3©g^t^gBl 
0©;ft£OFF#1^1-.5M§3J8MT3£aS!W\ CI ©SB 
3WT3t*iV^ ND7^fMI?3 1 1 ©^j®i 

tlZ&olz®mvxt>£^o ^©^&*>> 3fc»ffil0(Z) 

*m**s<ia«uT*H-K, i mmr 1 c^ts 



[0 0 7 8] ND7-fMIf3 1l0ll*© 

v^y^^^mn^-ox^^t>tii^ 0 z.z.x 

^ > £ * 3 $1 ffl © d £: X & -5 o 

[0 0 7 6] ND7^M«f3 1 1 ©}fcSjl* 

o © * * * — wih (^Jx if c c d ©m^> +■ f ^«gg 
[0077] ammmmxit, ND7-r;^^? 

ffl3fcS3fl*43 <fc Wj^ 7gB©S^*#©3R^**Jffll-rs 

[0 0 7 8] tfcddT-«i> jS12kV»2©«HBBT 1, 
&©T-&&<, ffl^MTl, T 2 ©5 *>©-#©#§ 

[0079] m9i±*mmmizmz>\s>iS7-y-< >v 
t * w- s * j: w * ^ sb ©{&©«fig«fij & w -r 
eit*$)So laeK^-i-i-sjc, ^asi OAjiif®©^ 

o c^-r «t a 3 »7G9f-w*ff o m i sbibti c*v^ 

[0080] (&3<Dmmzm) mi n±*»w©SB3 

©«figHlT*^Sc Ell lflt 05£gVr#tfi£i:#»© 
Klfl***t5. CClT-tt, mW»7 1 UtX<DMX& 

So 

[0 0 8 1 ] H 1 2 (a) ttH 1 1 t^t1ifg>!gEM©l$ 

«#jftra*a-na-e*-B. 012 (a) c^-r«ta{c, 

*mffiMmx&, mt\-y?vi'3.7>77 0 1 a^T 

£#*(DfcMft*m^xmmt=gm<D&m*'nom 1 «b 
©^*w?)tB-r^2^^T2i:4> &mznn*z>o 

[00821 11 lK^1-«ta^ ^«Sa57 0 lttafc* 

77^i7>77 0 1 a^ivaasrtta*^*^ 7 

0 lb^StS. g^77'r>27>770 1 a(i5t® 
«HW!B7 0 2^e,©ti^«toT> M lffiNIT 1C«V^ 
T2WL (tA, tB) , ffiMft.7 1 1 CjStfMSft 

S3*f-rs 0 a»anMuiwx?7 o 1 b«i*©®jatiB 
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^>ttBl 2 (b) ©J;atfeSo 
012 (b) t^v^T, *»^>IA^^;^y 

[0 0 8 3] :*7 7-<s*£!yiSB7 0 3li^2WHT2t 

T(Z)Hfim*iJ»fgB7 0 4 (i ft ^95 3 1 0 *»e>©ffl;*J{S^ 
C«fcoT, i!fiiSi:W*i:£Eg'J1-&o l£J!5mbS57 0 5 
{±BuS*J®fSB7 0 4fcJ:SKS'JISIII*fflVvC, ft^-fl 

^■©agB7 o 3 ©m^Hf^5>Hu«iiif**«jt) m-r<> t 1 
utrmes»7 o 6i±, «ot)ffiu»7o 5*»6tB*snfc 

S5fllliHfej3«tVgaS»7 0 7)&»&©W3#*«BEtt* 
7 0.8*^bT«K©ffl3NfflC2&?>ffl1-. &JWSB7 0 9 
HU ND7^MS?3 11, USD 3 1 3*«tV3tt«#J 
^35 7 0 2K«-UTI*»2©iaBI5*lC*tt5«*#J» 

as3 o i hmm<Dmm*m\ zniztn^x, e 

^ffi3aB7 0 3£<fcOT|fiM¥iJ»ra3 7 0 4C»LT*8H 
©*^ 3;></^©$iJ»^fT^c 

[0 0 8 4] 01 3£#P.ILT> 01 1 C^trl/bTl 
S^^ACKrf^oV^UiWrSo 013 (a) {£0 

i 2 (b) fcH-cia-e**), isaf^7 i i^©4S*m 

©3tM^>IA, IB^t. ifeil3 (b) (i 
^^JKJt I A/ I B fc«fltftK0 4:©W«*j5Vr. 
mit I A/ I B hS*fftjff 0 h©^(c(i 1 M 1 ©ttJ&H 

«w*»>, 3fe?ftflutiA/iB*»»e)nntt*©*©» 

[0 0 8 5] **5aS3 1 0©«{|>f^3 14i±, jgl 
88IIBT 1 £43V>T\ M77'r>a7>7 , 7 0 1a©2 

E©3fcjiHWt:j;*KitMfi*a3fc-ra. mmmm&7 0 4 
ttiwfe*^ 3 1 4ipt,<Dmmm^*m^T, &wmm 

iz, ^^LKJtl AO/IB 0 4*» -So fLtil 3 
(c) t^l-cfcdfc:, £©3te3t§EJfci AO/I B0*> 

■&t>%, ^»fe^^JShbIA0/IB0*5, ^©$ij^ 
3fi*R n J:»)*>c*v>«-C*Si:Stt, *©!H*ttllir» 

icD*u«ie**ia»)UiuaJ7 0 scumji- So 

[0 0 8 6] 013 (d) £ffl^T> ±K©<J:-5&*iJSS 

[0 0 8 7] 0 1 1 J:-5tc> ^ 1/ tf A 
©»^ £^5-953 1 0©BO^#«1-?»ii5^7 1 1© 



01 i*?»^5«t^^ minmifismnm.e w 

J;5***v^ttt, *^f*7 1 ltttp^{£tgP«tt)* 
ffi<fc*?K SMC, «MftK#«^jg0 111 cfc'5*>'h 
Si^fcSHU Sf^i$7 l HiW^gPiHKC* 
So -ebt, ±Mbfc<fc5fc^£l£fc7te3ij£l£i:ttl 
*tl©H«fc*4©"C, «4i#iaE0 n K:»J6-r**aftK 
]£R I11 £aipi:bTffl^&;ii:i;r«fcoT> ^tofe^^JK 

o 

[0 0 8 8] »fcSB2J«|H|T 2fc*ivr, #*^S|53 1 
0 fiM^tt 7 11®*7 -m«fe©SHft*ff ^ o * 5 -ft 
^«yi«5 7 0 3ti7J^g|3 3 1 0*>£>©jfi{£{i^£f#T 
Bf^©ffla*ffV\ «J!3mUgP7 0 5C*7-Bti^ 

*ffi^/t-So «j»>mb»7 0 5iiiu**i»si5 7 0 4©« 
^jfsg^^fflv^T, *5-flt^«iaaB7 0 3*e>as&ftfc 
*5HHfl^^*£iiu*Mlfc©*SWt>ffiU 

1835 7 0 6tcm*-r2.o 7"Vtf«iSSP7 0 6i±^©BU* 
H«fcS»»7 0 7*»6©#j»«*i:**B®ISl7 0 8 

^^brm^-rso 

[0 0 8 9] &4b\ 01 4 (a) , (b) £^1-<fc5 

So 

[0 0 9 0] C^flt 3te9ftKJt**»-C«» • 

til«©*J5efcfT5:l^fcov*-CttlBbfcj&*, CftWKS. 

i\ ^Jx.«s? l 6^iJS j e© i fo©* i e.*M4 : fT-o-rt^set.'=; 

<^o d©S-^, 015 (a) (C^-r«fcdt3, ^^5.>^ 
t 2 (£fc(it 1) fl«$tl&3fcfflMOllt«? 

3 1 4ic«fca«a«flt c^shkib) 
*3tea&Ki n *fflvvr, w* • Su*ffl*js<£iasffd- 

t&T'gho ztili, 015 (b) C^ti^t:, iSW 
I4*^flt7 1 loSfflfflfeCdXrpTM^So c©fe»> * 

iifejt*fflv^fe»&i:raeaE©jMns"eHu» • w*©ks'J 

Sff^fciftfctt, afiip*9ftKI n *«^(*:7 1 1©*H 
©feU/© bT^x. S'iJS^fe -So 
[0 0 9 1] «t4b\ dflt *Ii:btM7 7«7i/ 

*t>^VAo c©^-&ti, *^^as3 i otqr^©^s 

Wttt&'BW&ibZo 02 4{c^«ta(^ t^^K 

V^o 

[0092] BuM&wutii-rf^tobic, 
[0093] <sb i mrm>m 1 6 fi^^ss^sit^s 

7 i HfSIS^^7 i A©fte©«fig^^1-0T-$)ao 016 
tftt, 01 lfc«»©«J5RSJRk:ttra-©«F**MUT 
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v^o mi i fcs^^fflii mmtiamii*&®iirz > tz 

SB 1 2 0 1 £{f xSi&T'fcSo Hfft^S 1 2 0 Hi, 

mm^sai 2 0 iji£* 

^g(5 3 1 0^e>©m^fi-5-(c»^V^T, BU»fcW«CDE 
SU©|Sg©¥iJ^Sip£:&SBSfil£, ^-Fife P-*-f;i/ 

[0 0 9 4] EI 17 (a) t±^E- K&fc«fc 

ns#is*«i©w**©it (01 3 (b) tzw-timm 

It) A^017 (a) ©.fco&fcX h^A*sf#«f>ftfc 
t^-5o SMSifegSn 2 0 Uit^h^A©Slffl*B 

&5£S5 12 0 1 T?i^;Sft&iH6ttS»*IKrSB7 0 4iC 

[0 0 9 5] y&mtb<Dfr1f;<DKt) *) (3, 

gffc©^*^-^^^^,, 01 
5 (a) Ci^-rSI^SSIntfifc^SftS. »» • B5 

a B 2 (t) = <t>, (X^i-At) 2+6J 2 

= • (//, -ju 2 ) 
*USU3£SpT? (t) tt, WfS^tiS. 
»7 (t) =a B 2 (t) /cr,2 - (3) 
c©7? (t) &mttteZ>h£(Dt ©«£#», ^ix* 

[0 0 9 8] tt*, JtiB bfc 3 o©^i£fcfc 2 »b^i£© 

[0099] <g§ 2 mmm>m 1 8 ti^sosm^^s 
?nf«is^^^A©flb©#tjEa*w"rBnj**- in is 

■Cfck 0 1 6 hPHK^ El 1 1 i:ttji©#tfi)cgJ?iCii|lI 
-©ff**WUTV^*. Ell lfcJ*fcS©!4^ jB*«[-b 
>it^^i3«tSEEHI^-tr>-9- 14 0 1 %^^.i>^T-fe 
S„ ^UT, MttifcSgB 1 4 0 2(4, HHKJR73 1 4*> 

zcDm^tM-ex, tmm&s>v- 1 4 0 1 

[0100] Hft^ttt, Bflffi^SP 1 402lt £tt 

1401 tc j;oT«e*nfc*W7 1 1 * 
^7 1 i©afflfiaMsR*jfc», #&>t=.mffiisimmR 

[0 10 1] filT, Bfl1it©^^tCoV>T, HffWC 

■WW*. 

[0102] mmm&-b>v 1401 ii«w7 1 1 * 



mvtz£.5izm^i£7 1 1 ©fe©ig«£gtt j £>-r^© 
*lfi©ft±©fctoic@toT*r28n?fc5o 

[0 0 9 6] El 17 (b) ttP-^-fJl/ttCA&Mttfe 
^^^fEIT-feSo P-*-f;i/iST?fcJU JRStt^h^ 
A c *> ft 1> ^*ffl* s Rff 5g©« (3 ^s^lcMiiti 
Tft^tSo "T% »^^3 1 4A>?>m^^tvS# 
B*««D*aftKJt*>6iai 7 (b) Oi^MltXh 

?7Ai)m*>titz£-tZo mm&szmi 2 0 ltts^t 

*h^A*>£, **Jgft#P%fc:&Sfcg©3te3ftKJfc 
Hfiii*^©fcto©^»«JS©«P%^^»««)S 3 iiA^ 

[0097] *fc, *jS'ja*p&-r-«> Kii:j;oT2 # 

tfc^ttSo ftlttRl, R2#d5toSffl«t©tRl^***x 
ftlw,, a> 2 i:b (a>, + a> 2 = 1) s ±mmz&tf 
S^S^S^p ftW&o^ fcU ««R1, R 
2(DW-^m^^ix^ixu l > ^ttS. <r©i: 
^^Mdttca* (t) (i, «ai;s*ti6. 

(/u 2 -^r ) 2 
2- (2) 

-C©«tBS5El» r <£^tU U HH^SiS 1 4 0 2 fcHtfjf 
So Mfltife£ffi 1 4 0 2tt^£«Er£J:VKfe* : ?3 
14>f>fflHJ^S»IB (^felilA) 

tf-irr-So 

R = I B • r 2 / (K • A) — (4) 

&£U K(i^M©B^s^, AttiMtJKdF 3 1 4©^JK 

[0 10 3] fit, #«>fcMEat*R*»e>, ^3SUS 
lB©BHft-r*:*>*l2Il SC^-raap^SftKI,,*^ 

n. *-r««K> S5» (*^»7 1 i©*a) 
ish^oiHttiWnftj^-ri. ^©wiiiiw w ©^ 

^{4, (Elbrus) Slftff^, 

«a3&«] t) m b mmm $>tiz&5K.mm.*wm-rzz. 
ttz&^-cftoo z<DVtfe&, *^a©isw-^b<(4S! 

[0 1 0 4] 5S (4) HU»*seTfeSi:^©a^ 

IW ra =R, • S - (5) 
feSU S=K • A/r 2 
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I„=IW W (R/R 1 ) -(6) 

i©«fc?£> &^i£7 1 it (4) lZ^-oX 

mmmwR*>£isb, & (6) t £o -tarsus i m 

[0 10 514*, *5ftK*«*»©*6»*-a9«*E 
S'J?-S«i§r£«> ±MLfc<fc3fc:«3rffc7 1 1 ©£©15 
•fcgfr-*-* v*©ts CCD£5felMtft£S 1 40 2* 

[0106] Wfi£ife£SB 1 4 0 2 K!ElSf«*g£# 

UTffi*««-te>-!*' 1 4 0 l*»ttS 

*©i: bfetf, mmm^ >v 1 4 0 1 ©ttt> 9 h 

d©®^ 0iJx«{Egltf-#gB3 Ofc43Vvt*^f*7 1 1 

WMEIKr 2:LTHtt{fe£fltl 4 0 2 Kl^t5«fc -5£-r 

[01071B1B 7 0 1 ©ftb©«^J4^s-r 
HT-&S<> Ell 9 (C^-r^J-Cii, 2 (SCALED TV 

4 15 0 1a, 150 lb*±TC, ^tK-ftCDJHSftfe 
tf-^m^-l 1 lC|SlA»-5J:-5CEKbT*S5, ^©hu 

^Sj§** s aa^SoTtg^7^;i/^ 1 5 0 2 a, 1 

5 0 2 bSr^*t^mSttTC^o 7-f 1 5 0 2 a, 
1 5 0 2 bffl^jgjl^fcfc, -e©>lil}fe©*:3£jg I A, I 
B#H13 (a) fc5vr£-5Cffi«rat:«<b-i-SJ;-5 

[0 10 8] H2 0{C^-r«fc-5fc, tuS • W*£ 

Kfe*3?fl:©*lRl©Xl'ft»iE-rsc4:*«"e*, it) IE 

[0 10 9] Sfc, SI 2 1^^-T<fc-5C:> M«UZ>j£ftl 
/R Tll i:ili^©7k 5 FffiM©^-e$.S<l>fc©M^A J > * 
Safcti^t, B8«R T1I £5£#>T%*»3ifc&^o 

1/R ra =k 1 • <D + k 2 — (7) 

(££ U k 1 , k 2 tt3r^eD«») 
CftHU HI lC^WC, #^3153 10*feli«7 
0 l*e,«^f*7 1 l*JliitrfSft0P;ft*/h;2fVvtfr& 

»fcbTfflV^Tt>«kV^. 5$ (7) tftt-^fi«M 

[0 110] 

fg^©u^;i/#{gjw$fts©TS *ts©i«v%3*^;f4e 

**fl3S**di:&<, Kftfifee-5«DS/NJt*fij±S 



[Hffi©fW&S£BJ§] 

[HI] *»WCD»lC!)Sd»B»C«SV>y7r'f > 

[12] B 1 OttKOflbffrttgVrBTCfc 9, (a) tttt 
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[Claims] 
[Claim 1] . 

Distance information acquisition apparatus which computes 
distance information to a target to be picked up by picking up a target 
to which a predetermined pattern is projected and analyzing the 
picked up image, comprising- 

pattern projecting means, constituted by a group of elements 
consisting of at least three types of elements, for projecting a pattern 
obtained by a combination of the groups of elements to the target; 

image pickup means, located apart from the pattern projecting 
means in a predetermined distance, for picking up the target to which 
the pattern is projected; and 



correspondency identifying means for identifying, based on 
optical characteristics and positional coordinate of an element 
included in the image, to which the group of elements in the pattern 
each of the elements belong to, wherein 

distance information to the target to be picked up is computed 
by use of a result of the identification by the correspondency 
identifying means. 
[Claim 2] 

Distance information acquisition apparatus according to claim 

1, characterized in that the pattern is formed by arranging the 
elements in line in a direction of a base line which connects the 
pattern projecting means and the image pickup means as well as by 
the repeated groups of elements. 

[Claim 3] 

Distance information acquisition apparatus according to claim 

2, characterized in that, in the pattern, a mark which identifies each 
of the groups of elements is added partially on each of the groups of 
elements. 

[Claim 4] 

Distance information acquisition apparatus according to claim 
1, characterized in that the pattern includes elements arranged in 
line in a direction of a base line which connects the pattern projecting 
means and the image pickup means as well as having different 
characteristics. 
[Claim 5] 

Distance information acquisition apparatus according to claim 
1, characterized in that a width of the group of elements, when the 
pattern is projected to a plane corresponding to a distant- side 
measurement limit position, is greater than or equal to a minimum 
width determined based on a range within which a distance 
measurement is possible. 
[Claim 6] 

Distance information acquisition apparatus according to claim 
5, characterized by further comprising means for modifying the width 
of the group of elements when the pattern is projected to a plane 
corresponding to a distant-side measurement limit position. 
[Claim 8] 

The pattern projector according to claim 7, characterized in 
that the pattern is formed by repeated groups of elements. 



[Claim 9] 

The pattern projector according to claim 8, characterized in 
that, in the pattern, a mark which identifies each of the groups of 
elements is partially added on each of the groups of elements. 
[Claim 11] 

The pattern projector according to claim 7, characterized in 
that a width of the group of elements, when the pattern is projected to 
a plane corresponding to a distant-side measurement limit position, 
is greater than or equal to a minimum width determined in 
accordance with a range within which a distance measurement is 
possible in the distance information acquisition apparatus. 
[Claim 12] 

The pattern projector according to claim 11, characterized by 
further comprising means for modifying a width of the group of 
elements when the pattern is projected to a plane corresponding to a 
distant- side measurement limit position in accordance with a range 
within which a distance measurement is possible in the distance 
information acquisition apparatus. 

[0060] 

In the third embodiment, as shown in FIGS. 5(A) to 5(D), a 
coding pattern piece is prepared using three tones. Here, the coding 
pattern piece is formed by using three pattern piece elements SP3R, 
SP3G, and SP3B, as shown in FIG. 5(A), and by arranging the coding 
pattern piece element (green) SP3G, the coding pattern piece element 
(red) SP3R, and the coding pattern piece element (blue) SP3B as 
shown in FIG. 5(B). By using a combination of SP3R and SP3B 
located on the left and right side of the pattern piece element SP3G, 
four types of coding pattern pieces such as SP3C1, SP3C2, SP3C3, 
and SP3C4, can be structured. Then, by using these coding pattern 
pieces SP3C1, SP3C2, SP3C3, and SP3C4, a sub pattern SP3 as 
shown in FIG. 5(C) and a pattern P3 as shown in FIG. 5(D) are 
formed. 



